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Current Transducer HX 02..50-P

For the electronic measurement of currents: DC, AC, pulsed, mixed,
with a galvanic isolation between the primary circuit (high power) and
the secondary circuit (electronic circuit).

| Electrical data

Primary nominal Primary current Primary Conductor Type
r.m.s. current measuring range Diameter x Turns
oy (A) I, (A) (mm)
2 16 0.6d x 30T HX 02-P
3 19 0.6d x 20T HX 03-P
4 +12 0.7d x 15T HX 04-P
5 +15 0.8d x 12T HX 05-P
6 +18 1.0d x 10T HX 06-P
10 +30 1.1d x 6T HX 10-P
15 145 1.4d x 4T HX 15-P
20 +60 1.6d x 3T HX 20-P
25 +75 1.6d x 2T HX 25-P
50 +150 1.2x6.3x1T HX 50-P
Vour Output Yoltage @=l,,R =10kW, T, =25°C +4 \%
Rour Output impedance <50 w
R, Load resistance 310 kW
V, Supply voltage (+ 5 %)Y +15 \%
I Current consumption <zx15 mA
v, R.m.s. voltage for AC isolation test, 50/60Hz, 1 mn >3 kv
v, R.m.s. voltage for partial discharge extinction
at 10pC 31 kv
Impulse withstand voltage, 1.2/50us 36 kv
Accuracy-Dynamic performance data
X Accuracy @ I, T, = 25°C (without offset) <zl %ofl,
e Linearity (0.. % 1,,) <+l %ofl,
Ve Electrical offset voltage, T, = 25°C <£40 mvV
Vo, Hysteresis offset voltage @ I,= 0;
after an excursion of 3 x I <#%15 mV
or Thermal drift of V__ .15 mV/K
TCeG Thermal drift of the gain (% of reading) +0.1 %/K
t, Response time @ 90% of I, £3 us
f Frequency bandwidth (-3 dB) ? 50 kHz
General data
T, Ambient operating temperature -25..+85 °C
T Ambient storage temperature -25..+85 °C
m Mass 8 g
Min. internal creepage distance/clearance 355 mm
Isolation material group |
Standards EN50178

Notes : ¥ Also operate at +12V power supplies, measuring range reduced to £2.5x |

2 Small signal only to avoid excessive heating of the magnetic cores

PN o

Features

- Galvanicisolation between primary

and secondary circuit

- Hall effect measuring principle

- Isolation voltage 3000V

- Low power consumption

- Extended measuring range(3x 1)
- Power supply from £12V to +15V

- Material according to UL94-V0

Advantages

- Low insertion losses
- Easy to mount with automatic

handling system

- Small size and space saving
- Only one design for wide current

ratingsrange

- Highimmunity to external

interference.

Applications

- Switched Mode Power Supplies

(SMPS)

- ACvariable speeddrives
- Uninterruptible Power Supplies

(UPS)

- Electrical appliances
- Battery supplied applications
- DC motor drives
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Dimensions HX 02..50-P (in mm. 1 mm =0.0394 inch)

HX 02..25-P

19 Max.

HX 50-P

19 Max.

Terminal Pin Identification

1. -15V
ray ov
% 3. +15V
§ 4 ..... Output

Primary conductor diameter

B 4% 5 # # 886-3-5753170
W 7] W1 ( 1 ifs) 86-21-54151736
JUE 48 ) L (5 4) 86-755-83298787

Http://www. 100y. com. tw

HX ] 02-P | 03P [ 04-P | 05-P 06-P
d | 06 | 06 | 07 | 08 10
o o o
4 0UT 6 40UT [6=57 HX | 10-P | 15P | 20-P | 25-P 50-P
1 < : 2l Jaw BT OH g
B v 3 P v A d | 11 | 14 | 16 | 16 | 12x63
¥ 20 °l 3 g 20 Ei oy vy
o 1-Vor0 {-’5 o 3 ® 1-Vor0 uf—A 3
el o o| < @l | o H 0| @
12 JL Secondary pins dimension
3 10.85 3 8.8 5.4 0.5x0.25
Top view
HX 05-P
C € 41123
Lot No.
Safety

This transducer must be used in electric/electronic equipment
with respect to applicable standards and safety requirements
in accordance with the following manufacturer's operating
instructions.

N

Caution, risk of electrical shock

When operating the transducer, certain parts of the module can
carry hazardous voltage (eg. primary busbar, power supply).
Ignoring this warning can lead to injury and/or cause serious
damage.

This transducer is a built-in device, whose conducting parts
must be inaccessible after installation.

A protective housing or additional shield could be used.
Main supply must be able to be disconnected.
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1. LEM

34 1972-2006 LEM
LEM
5 1
Open-loop Hall Effect Transducer
Closed-loop Hall Effect Transducer
C- C-type Closed-loop Transducer
IT- I T-type Closed-loop Transducer
LEM-flex, AC LEM-flex, flexible transducer for AC current
LEM
Hall effect | Hall effect C-type I T-type LEM-flex, flexible
open loop | closed loop | closed loop closed loop transducers for
transducers | transducers | transducers transducers AC current
Ip [0-18,000A|0-15000A [0-150A 0-600A 0-60,000 A
f 0-25kHz |0-299 kHz |0-250/500 kHz | 0 - 100 kHz 8 Hz - 100 kHz
X +1% +0.5% +0.1% 2 ppm +1%
(typ., 25 )
+0.5% +0.1% +0.05% 1 ppm +0.05%
ty |<3~7us <lus 0.3...04 us 0.3 us <50 us
Ty [-25~+70 -40 ~ +85 -25~+70 -10 ~ +50 -20 ~ +80
Hall effect C-type closed
closed loop | loop
transducers | transducers
Vp 0-9500V |0- 7,000V
f several kHz | 0 - 400/700 kHz
B 4% 5 # # 886-3-5753170
Y +1% +0.2% JESE ) LT (B 86-21-54151736
(typ., 25 ) k45 1) WL T (1) 86-755-83298787
+1% +0.05% Http://www. 100y. com. tw
ty 10...100us | 0.6 us
Ty -25~+70  |-25~+70

1. Overview of the various LEM transducer technologies with their corresponding main characteristics
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LEM

2.1. ?

2.2.

LEM

2.3.

- dv/dt Br 4% /1 M H 886-3-5753170
JUE 4% ) W F (i) 86-21-54151736
Jk 4 J) ML - (58 86-755-83298787
Http://www. 100y. com. tw
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B 4% &1 # #} 886-3-5753170

Jok 4% 7y ML (i) 86-21-54151736

Ji: 4% ) LT Y1) 8675583298787
Http://www. 100y. com. tw

1
Ipn rms
Ip
Ipn Ipk max
RM
25
offset +
25 +
( )
di/dt
di/dt



user
新建印章


R1

Ipx Np LV100 100
LV200 200
R:1 Ry
R1
R1
15
R1
R1 . R1
L/R Lp
R1
CV3-...... 3 )

B 4% 5 # # 886-3-5753170

JUE 4% ) (i) 86-21-54151736

JUk 4% ) WL T () 86-755-83298787
Http://www. 100y. com. tw
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B 4% 5 # # 886-3-5753170
W3R B F- (i) 86-21-54151736
J¥E 4 17 HL T (59 86-755-83298787

Http://www. 100y. com. tw

3.1
1879 Lorentz Force
B
Je
TVH
1. Representation of the electrical parameters of the Hall effect 2. Conversion of the primary current into an output voltage
Ic 1 B
FL
VH

Vu= K/d xlcxB

K

d

Vor
3.2
3.2.1
Ip
B 2 Ic
B Ip B = axlp
Vi= K/d xlcxaxlp
Ip Vi=bxlIp b VH

LEM =N
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(a

(b)
Ip
Np
f

B 4% 51 # # 886-3-5753170
JUE 4% ) W~ Eitp) 86-21-54151736
Jik 4 1) ML () 86-755-83298787
Http://www. 100y. com. tw

AV

Ipx Np x f

Hz

25

3. Magnetization curve

Linear
Region

B-H

Ipn
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Np 1
HA HY
LEM
TA Ip Ipxf f max
10A 130,000 13kHz
25 6A 198,000 33kHz
2A 680,000 340kHz

di/dt
LEM
Slew Rate

Primary

. r current
I

......................... =~
90% 5 - Transducer
output
— time

t
r
response time

4.Definition of the response time

LEM

3.2.3

Ip x f 400,000
Ipxf

HY10-P
TA Ip Ipxf f max
10A 59,000 5.9kHz
70 6A 72,000 12kHz
2A 180,000 90kHz

90% 90%

20 ps/div.

5. Dynamic behavior of the HAL 600-Stransducer at 600 A
and a di/dt of 50 Alus

di/dt = 50A/us
3us 5 HAL 600-S

B 4% &1 # #} 886-3-5753170
W3R B~ ( i) 86-21-54151736
7 P45 7 WL T (59 86-755-83298787

Http://www. 100y. com. tw
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25 Ipn
offset
HAL 200-S
Ip = 200A N 70 200A
%
25 :
a) offst DC Ip=0 ...... .10mV (max.)
b) W 4% 5 # # 886-3-5753170
C) ................................ 25 H}i‘q-\li‘)lj iﬂ. j,‘[ [?fﬂ 86-21-54151736
25 a+ b FONYN L +40 mV +1% H}i ;Ilj- JJ H, () 86-755-83298787
Http://www. 100y. com. tw
25 70
d) offset Imvi max..........x45mV +1.13%
€) 0.05%/ ..... +90 mV +2.25%
............................. +175mV. +£4.38%
offset
offset
HAL HAK HTA
0O 3 Ipn 0 HAL 25mvV HAK
HTA 3.0mV ( Ipn  0.1%)
3.3
331
VH Vout
VH
Is
Bs
Bp
Is lp
Ns
NeX Ip=NsXIs
Bs Br
6

6. Operating principle of the closed loop transducer


user
新建印章


100A Np=1
Ns = 1000 1:1000 Ip
Bp VH

Bp

Bk 4% h # 4 886-3-5753170

Npxlp _ 1x100 _ JEAF J) WL (1) 86-21-54151736
IS Ns - 1000 100mA 4% ) LT () 86-755-83298787
Http://www. 100y. com. tw

LEM [N 1%

LEM - DynAmp 500KA

LEM
3.3.2
Rwm
Ipn
CT
LEM
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Ry min Ry max Rv min
Ry max

LEM
Rwm 3.34

AC DC

-1p=0 offsat _ Offset B 4% 51 # 4} 886-3-5753170
WE4E S HL (i) 86-21-54151736
JVE 4 17 WL (5 91) 86-755-83298787

Http://www. 100y. com. tw

Frequancy limit Current
of the slectronics transformerarea

CT I
100kHz = Py
150kHz 200kHz

7. 1f the frequency is increased, the closed |oop transducer then
operates as a current transformer

CT
LEM LB
300kHz

di/dt

di/dt
lus di/dt
di/dt
50A/us Alus

10


user
新建印章


3.3.3.

¢ UPS
2 DC bus
< IN
< =
L 2
L 2
L 2
L 2
3.3.4 Ry
Ru
1 LAS5-P B 4% 71 # # 886-3-5753170
JE4S ) L F-(Eifs) 86-21-54151736
9 JVE 4% 1) WL () 86-755-83298787
Ip=70A Ta=70 Vc=+15V Http://www. 100y. com. tw
1:1000 Is=70mA
RM = RM max = 90Q
VmM=Ry X1s=90Q x 70mA =6.3V
b) 3.3V
IP=50A Ta=85 Va =12V Is=50mA
Rymin=60Q Rymax =95Q
Ry =Vn / 1s=3.3V / 50mA = 66Q
C) b 6V ?
Ry =Vm/Is=6V /50mA = 120Q
95Q 4.75V
d)
Vce sat
Rs 8

11
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VA

Va = (Rs+ Rymax) x Is

LAS5-P
- 15V 70A 70 Rvmax = 90Q
- Rs = 80Q 70
Va= 80Q+90Q x70mA =119V
AN NN T X N T W NN -
Q Vg, =1425V Q Vg =1425V
A : S :
| i ! J< ! l Vo, =235V |
1 ’ | i CEtsal) I
{ i ! i I
N P A N\ : .. L.—.2
! Ry=90Q R =800 'R, =7
/\ N A \,}A T.. —/\_—>
iy Vg L, I, v, LoV,
—_—— YN e 4 N A D ) R (R W -
8. Equivalent diagram for calculation of the available 9. Equivalent diagramto calculate the
voltage Va on the final stage of the amplifier. measuring resistance Rv
€) 9 Rwm
Ip=60A Ta=+70 Vc=x15V 5% Is = 60mA
Vm=Va (Rsxls)=11.9V - (80Q x 60mA)=7.1V B 4 A1 M #1 886-3-5753170
Rymax =Vm/ Is=7.1V / 60mA = 118Q H-’iz’#\'{ﬂ H 1}'[ Lif) 86 21 54151736
JPE 4% ) L (1) 86-755-83298787
2 Http://www. 100y. com. tw
LEM 1.5~ 20In
2
1. Rymin -
Rymin
2. 100
a) Rymin
LA-55P Rvmin ?
Vc=15V 5% Ta =+70 Rs=80Q Rymin=50Q
Is=Va/ Rs+Rymin =119V /130Q =91.5mA
91.5A
b) Rvymin=0Q LA305S
Vc=15V 5% Ta =+70 Rs=35Q Rymin=0Q =1:2500
Rv =0Q Ru
5Q

12
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B 4% # # 4} 886-3-5753170

Va W4 B~ 86-21-54151736
Va= Rs+Rymax xls JPE 4% F) HLF-(GRYIN) 86-755-83298787
RMma)( =750 300A Vc=15V Http://www. 100y. com. tw

Is=300A / 2500 = 120mA
Va= 35+75 Qx120mA =13.2V
Is=Va/ Rs+Rymin =132V/ 35+5 Q =330mA

330mA x 2500 = 825A 2.75X In

Vm =330mA x 5Q = 1.65V
3.35

LAS5-P 50Adc

+15V 25 IPn 0.65% 1:1000
50mA  offset +0.6mA/110  (-25~+85 )
25 +0.65% X In = +0.65%
offset +0.6mA / 50mA +1.2%
+1.85%
Ip B
lP=0 VH
3.3.6
LEM
I:zM
1
2.
10. Disposition of diode(s) with an unipolar power supply
3.
10
offset

13
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3.4

34.1
O | —
R, .
RP
: 1
Y
o -0
Ru Ru 11. Equivalent diagram for calculation of
primary resistance R
3.4.2 R1
R1
11
1: LV100
Ven = 230V 500V R1
?
a) R1 B 4% 51 # #} 886-3-5753170
v = 10mA JE%% ) L - (i) 86-21-54151736
[p = 20mA JP: 4% ) WL (3 H1) 86-755-83298787
Rp = 19000 70 Http://www. 100y. com. tw
Ri=Ven/ Ien- Rp=230/ 10 x 1073- 1900 = 21100Q =21.1KQ

R1
Pv=In? X Ri=(10mA)? x 21.1KQ =2.11W
R1 3 4
Ri1=21.1KQ / 8W
Rpt = Rp+ R1=1.9KQ + 21.1 KQ =23 KQ

b) 500V ?
500V r.m.s.
10mA R1

r.m.s.
lp= VP/Rpot =500V /23KQ =217mA 217X I

10,000/ 2,000 Is=108.5mA
2 Rymax

14
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Rs=60Q Rymax=150Q Is=50mA
VA Va = (Rs+ Rymax) x Is W 4% 71 # # 886-3-5753170
= (60 +150)Q x 50mA = 10.5V WEHE 77 B (1) 86-21-54151736
JUE 45 b L (i HI) 86-755-83298787
Rymax
Http://www. 100y. com. tw
Rymax = (Va/ ls) - Rs=(10.5V / 108.5mA) - 60Q = 36.8Q
500V
C) R1 Rp Ri Rp
Rpf = Rpi (1 +ax A t)
Rpf
Rpi
a 0.004Q /
At
+70 R1 0.5% S0ppm/
70 Rp 1900Q 25 1610Q R1
El R =+0.5%
E2 50ppm/ X (70 -25 ) =0.225%
Rp
E3=[ (70 Rp- 25 Rp) / Rptof] X 100
=[ (1900-1610) / 23000] x 100 = 1.26%
Rptot E=E1+E2+ E3=1.98%
d) R1
R lv = 10mA 25
In £0.7% Offset +0.3mA 10mA
10000/2000 50mA
25 In £0.7% ..ot £0.7%
Offset =+0.3mA /50mA .......... +0.6%
................................ +1.3%
e)
230V
1.98% + 1.3% = 3.28%
2
Ven = 1000V R1
2
a) R1
In=10mA
lp=20mA 22Xl
Rp=1900QQ 70

Ri= (Ven/ Ipn) - Re= (1000 / 10 x 1073) - 1900 = 98100Q =98.1 KQ

15
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R1
Py =12 X Ri=(10mA)? x 98.1KQ =9.8W
40w R1=98.1 KQ /40W
Rptot = RpP+ R1=1.9KQ +98.1KQ =100KQ

b) R1 Rp
+70 R1 0.5% 50 ppm/ 70
Rp 1900Q 25 1610Q R1
El Ri =+0.5%
E2 50ppm/  x 70 -25 = 0.225%
Rp
E3=[ (70 Rp- 25 Rp) / Rptot] x 100
=[ (1900-1610) / 100000] x 100 = 0.29%
Rptot E=E1l+E2+E3=101%
C) R1
1.3%
d)
1000V 2.31%
230V 1000V
3.4.3 R1
LV100- LEM 10w
15 15 R1
R1 10w Ry max
3.4.4

B 4% 5 # # 886-3-5753170
W3R ML) 86-21-54151736
JUk 4 1 ML (9 86-755-83298787

Http://www. 100y. com. tw
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4.1

4.2

4.3

LEM
LEM

dv/dt
IGBT (Insulated Gate Bipolar Transistor
dv/dt
dv/dt

EMC

LEM

B 4% 1 # #} 886-3-5753170

JUE 4% J WL F- (i) 86-21-54151736

JVk 4% ) WL T (3 91) 86-755-83298787
Http://www. 100y. com. tw
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